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PURPOSE: A non-volatile ferroelectric memory 
device is provided to be capable of improving a 
sensing margin by solving a problem caused by a 
coupling noise of bit lines. 

CONSTITUTION: Top and bottom cell array parts are 
placed at upper and lower parts of a sense amplifier 
and comprise a plurality of unit ceils. A reference 
array part is placed corresponding to one at the top 
and bottom cell array parts. A main bit line is 

RBL KBL 

connected to a unit cell of the top or bottom cell 

array. A reference bit line corresponds to the main bit line of the top or bottom cell array on the basis of 

the sense amplifier. When the top and bottom cell arrays are an open bit line structure, the reference array 
part comprises an intermediate reference array part placed at an intermediate portion of the cell array part 
and an edge reference array part placed at an edge portion of the cell array part. 
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£ 17S E 1621 §5VEK)I9E 

E i8a& aiissoil EiifflgH^ oiaioi^M aioi^fe aiiHa:^ E^a^:?^ =?w^ mm^'s s-^^sfl mi 
ea sxei ;h^^ ^gs 

£ 18baF E 18c^ ^«|2, :^I131>»'g(Hl [CFE mm%'& ^^^BM IH2EI gX!2:i ^H^^^J =^^5. 

E 19^ E laaisi aitie^i oiaoi^Bj ti^E 

E 20^ E 18ei3F E eilit|2j>^ OiEflG|^°J EHDISE 
E 21^ aiiaS^ Xill^'-^Oi! ^^Wl 

E 22^ BIia»eDII 2|t^ MHSiii :?gO||(S2S 5illOfl)M UE|-tf 5lS£ 

E 23S aiagH^ S12^''B(HI ^t} ^^Wl 

£ 24^ ^I2^^CHI Sit.^ ^\m^± ^-45^^ ^gOlll UE^tS tISE 

£ 25^ S ^^SWl CEfS aiitlS^i ^-^^Bl S^v EfOlSE 

E 26a^ aillJgOfl [QE E 232J aifflS^ ^Mgi^SJ tISE 

E 26b^ S12S^0il [as E 23^ Slffle:!^ tl^E 

E 27^ ailHgi!^ ^\m^^ ^^13 ^^•'W^M ^S^fe 4^EH QOIOiHIS 

E 28^ aiEiSi!^ SSOi THaM HEA12J g3[ Emi9E 

E 2te W^^^ SgOi ^»EH OlS SEA|E| M^^^^^ EK3ISE 

E 30^ ^m^± 511/Eia seaisi s?r ekdise 

100 i Einr^ES^ 181, 182 : £i!It|2j^ 

230.0 - 230 ji : eOitlS^ ^Mg^ 126. : XHIEHt:! 
127 : 12EH7:| 

50iEh. 

M^ieS S-^^iai WrSEI ^> FRAM(Ferroelectric. Random Access Memory)^. EUSCDRA 
M)§E°1 MOIEI THa^EM i^^^^^^ 2={of f.)AICHlE m\^V\ S^El^ *StEliSCHI »A1IIH 

FRAM^ DRAM3K 71^ ^k\^ 7|21ib7:e^ ?iI«A|EiS|.:iqiSS i>^Sa^.M AhgShpl. ^^SSI 

oiaK-^s s^g^ m^^^ si^ioi xiiTiofQiEE aioiEw T^i^jxiTa srs:>, 

E iQiiAiaf 271101! 2j^B °7is ^M4b^^^^^^^ x■Il7^§>E^E^E 2r^^^(E^ Xf&^s^)2j;£^s ei 

;uh01 4r.g£l73 3^5:^^^^^ 21M § ^ 21EK 

omK E3M SEH wiaaoii choioi ^g^i-s EFeii- wq. 

E 2^ ■^S^?^£! ^^^Sl Qiisasj S :?«EOIEK 

(W/L)0| ^^EIH, ^^71 ^-lEEHEiQIl -^H ?-IEEhOi3h ^^tt 1>^^^^ MaiOje EFeiCP/ 

LOOl ^^EIH, >ilOI^7h ?JEE^iOil ^^tlH bIMEhSJQil 31£1E^ M?HAI:±Ei(:Tl )7h 

2^ ^ 1 ci-T-^:?^ M?HAI::lrEi(Tl)2J EQieiWl 91£!I2 2 MSIGI^ EFe](P/L)011 31 

0121- ^^ ^tm^ (niEa ^^xh^i lhoiei e]/^^ g^*-^ aesf sek 

E 3a^ "^^^n DiiaaB] :i!^71 EE^I EhOISEDIH. E 3b^ DilHEl^J i^7| SE°J ^ 

EFOISEGIQ. 

ii7l EESI 3°, ai^OllAI ei7fa^ g SIEHIOIM .^ysCCSSpadPI eiO|(hlgh)011A| S°(low.)Sa- 
StFEm, eAlOU !±7\ ?imm dH(WEBpad)l 3K)l(high)(HIAi g^(low)S el7^t)3 SEPh AR 
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. * * 

0101, it7\ eEMAd DIEM^ CI3S0I AI^SIS §IEEje!(Hl M^^^ S?011A1 tfOIS S 

OltlOi MDI iieiSQ. 

^BgHlEaeiofl m:?| ojQiioi« A!2:(»EBpad)(Hl Sl^ltl^ SlOr E^ g^* aiSP oiI^KtQ. 

on 2]:?hEi^ s^ois ^SHAiEioiiAi^ roi 7|S£|q. 3e\ji u\^e[?}w 
ei:?iera gaioiM aeioii e!7^£|^ ijs:?^ sioi aihois i^^sxii ^sHAiEioii^ o oi 

01 Oi, 1011 7^ SSI mOlEie i{01LH7l ^It^ QgSF gCK 

a^miAi g eiiHioig <M2:(csBpad)s ^roioiiAi ^«£^A|5^|^ 5b& ?-lE^^e!Ol ds^Ei?! oisoii 

UIME^as OllEK3|2S(equalize) dsM 921^^ SS?I&Q. 

Iia2 2^ HIMEI^il Hl^^sFAl^ Qg, OlEEIi^e Q^^mn, PSS^i 0]E£Ilr^^(HI £|tH ^H^^ ?4E 

2]:?ief01 i>^^^^^l WIEElOil S^S^ TOil DyOIEI(Qs)M MIAIl^Q. 

oyat^ i^^^ta OilEEICHl 'O'Ol T^StlDI SiDS 3Qil aiOIEI(Qns)^ EHIEIXI Sr^^Q, 

0I2F SOI aiOIEISh MIEIAI S.^^ UIOIEI^ ^I^EilEIAI^: ^521 aSIM °JtH AIS 

mO!Ei:?h MIS! 3?^ E 121 §|^t-iIEIAl:ii ^^OflAi «S dOilAI SSEI^ S^IH, QI0|Ei:7F 
umiEIAI Sr^^ aOllAI SgEI^ S^OIQ. EChEW, g§AIZK31 S]lht.r^01l 3:^^58 =7F SlOilOl 

nioiEi:'^ Mi^i ^^aoi ge^sm, L^!0IE^7^ eeieixi as s^- 

OlEh ^OL {!!!^?»^OilAi OlOIEm B^tt ^Oil^ gj&12J LIIOIEI^ . ^^JsfOlO^ mHS tfl^^ ?4EEh°l(HI 

Q^lHI §2H^?I^^^ ^'^^m QilSEI Sx|2J ^H^"^ aOIDi3l3^ E 4011 EAIt.^ H^2^ ^01 MUE HI 
EZ}?} =?^m.^'^ m OiaiO|^7F SiH, ^ Oi^llOl^LHCHi ^:?H2| (H|Oi til^E^£]&.t^ :?H2| i^:^'^E.y[ 
S^EIOi Si^Dt, ESOil^ UEI-LF SiAl SrAIS^ 10iaiO|i^2j AmiOil ^Ztam?^:^ :Q\m\^y\ ^hllEIOl 

=?^m g*i^^« s-s235ji DflEEi .&fl2i so Xl-A||*r ^ss e boii eai*]- USK^I tl!^ 
a^M ^^^011 fli2g^ o^alO|^^^ rn^on «3, wi.4dig a oiaioi^:?F ;?^eioi sin, 
i^i, M2S m oiEiioi^ AfOjoii ^\m^± oiaioi^:7t sin, :^-03, wdhg m oiaioi^Hi a^oidiie aiiagj 

± OiaiOI^:?h ^HIElOl 2iD. 

3EII1 Glllfl^^^ OiaiOj^^ eClE HIMEiei ^'H Si^DI, e^^2j ^.7H2| yi EEFei 01 ;Xil 1731 

CH>y2(A)(HI 2|oH ^^^m, B^^^^2i ^ :?H2| HI^EraOl M273IOId2(B)(HI :2J^H (I'^^SE 

^. k^M2j ^ mni biMEi°!oi mie!- blME^el^s Ahgtia awi oi^f^ itj^^si ^ asw HiMEhsi 
Eti- um ^^21 ^ biMEieioi miei di^siejog A^SEIS5 noi! ois^h^ sr^M2i = ^eiM - uim 

E^2]^ aifflsj^^ U|EEfo|o^ AfgaCK 

b|MEF2]2K^l^a^2J AlOlOll 4^:?! fflnSIOtdSaf X-||27ai014j2(HI IQEh 3101- aiCHEIEs 

M2H7:|>^Ei:?|- 7^EI0i 2iD. 

&^:?|OilAi {!fl>:SSE2J E 6CHI EAIt)" bf£F 301 blMEiei.(BL)]lF H|MEF2IHK/BL)2J da:::?!- S 

inEon s^Ejoi EH^aa# .oi^ii:ai:K 

4^:7l£h 3^ EEH M^l^^^ DilEEl St:!^ SiQK 

mUE BIMEF2J ^ OiaiOIOilAI A|^ OlS^h^ HI^E}ejpi 01121 biMEISJ E^ aiit|Sj>i H| 

EEf2i^s AF^Ei-Eii, oiuii nm^± m\w\ m?i LiioiEi2i ?ieg ?iSBAiEi koe sgoil 2i:§B ai 
Wi^^ LmEV\ sr^ ?>>iiEioi 01121 aioiEi ^^^^el 3\mm bcoi^aii 21511 disoi goixi 

B ^'ss ^nm tmtv\ ^\t\d\ ^^m^ 21^^ HiMEf£!2j .^imh irOi^cHi 

^nm tmtu t^^Ai^pioii a^s^^ i^^w^\ misEi §^ a □2i -:?g^»^# n 

2^ m^ofl ^4^PH2i SMI 5tmioi ?Hia & s u^g ^ oiaioi^sf, ^:?i ir a ui^ 3 oiaioi 

*^ PHOIfei- Di^EIOl HHXlS! aiiii^;6 0iai0l¥2K ^'?\ if E^ HhS ^ 0ia!0l^2| B^iaSf 
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CH^Ei^ Hi^ ir ^ oiMoi^sj alias ± tJiMBieii stmioi ^sse ss^m tio. 

4i?H2i ail stmra ^uia ir s u^g a oiaioi^fif, ^'7\ sr ^' uFg m waioi^Hj 
aiiaa^di oiaoi^af, 4^71 m[ m o\m\^^ m\9.i ir urn m o\m\^9.[ 21 oiixi a 

71 ili^SEe 7I5£S UlEEfoioi 011°! dlEBfei/EiliH?!!^ aiM£l£]^ UH^ OlDil WgSLI^ Sh^ 

oiaioi^ AiOKHi *Li:i:ia^i 7is^s ^^^21 himekjoi aiag^^ diMEfSj/mie! uimee!^' im 

BFg 1 OiEilOI^SJ (HlW^gOil HHXIS EiliHSi!^ OiaiOI^SK IT ^ 013101^^ ^ :JH2J HIS 

^9Jt e^i a#i sti^hoi ^di& ^' mm i oiaioi^sK ^^7i ir s o^g i oioi 




4^71^ m^m B ^-SS 5^S(0pen) HIMEfojah MPE (Folded) HIMEFOj 1 OiaiOiDll 

Aij >.0H^2^ o\m\^ 3S£^?I101I l:Ht^ ^OIQ. 

4^7|0ilAi d|MEI£i a OiaiOl^ a OiaiOll dIM gSig W dlMEFSjlh ^iEEhei 

Oil S^S aiOl MS. SxIS^ HH^S 210IQ. 

IIEI2 MPE(Folded) dl^ Ef£i ^ OiaiOI^ M OiaiGIM dIM EISIl gSil HB dlMEfSa 

^JEEI-eiOll ^MOl AiS SxIXI SrS^ SiaQAi HH^^' .2101 QK 

eCl E dl MEFei ^ OiaiOlQilAi ^ S^(Row)^ ^MS ^ :?H^ ag(Column) GO ^T^^ HH^EIOi S 

.3 chem aQh 

2!7^ £S dIMEFe! ^ OiaiOt^ E7D1I EAItt dl£^ aoj ^ ^ oiaioi^ S^^^^O^i ^z^ m\ 

01^71- sTOhii, m\= mn aiuiSiri oiaioi^^K.^i^iitHiK 

MEteJOI OflS! dlMEhei^S AlgEIB I1(HI CHgEI^ dl§S^°J dl^EFSlOl aiHS^ dlJEEhej^S AhS 

nEin antj^HA, cnaiGi^^i- ^dis ^ .Diaioi^.i y\'B m o\m\4^ im ^ib 

^ piaioi^sj AHD12K 71B ^ oiaioi^ai- tHiAi i\m^± oiaioi^ Amioii insiH^ ?ixitiCK 

chAis^HAi 7\B m oiaioi^ Awi^ .{fy:^^?s=£f aaa diMEisi ^ dl^^°ls miS! dlME^2^H 
s AhgEin, oh^wi 3ia uiMEias aiaa^ aiMEtei^s a^sek 

□Em 7iB a oiaioi^EF (Hixi aifflgi!^ oiaioi^ Ami^i tsAs^g^-fer^ BiMEhe!= ..aiEtia:di uisEh 
A^gElIl, diMEi^is Diiei diMEiei^^. AKgacK 

p-goii 4^71 E 7°i s^^ aiiaa^ oiaioi^ah oiixi aiia^i!^ oiaioi^Hj ^aoii choK)! ^s^j-q. 

217^1. BZ^ aiffl?;!^ .OiaiOI^SJ E 80i! EAIt^ Um aOI a M^LHOfl g^^f^ ^SEl^ 

^^:JH^ dlM Eiei(BLl,BL2,BL3,BL4....BLn)eSK HIM E^SilOfl ^^t^ ^2:^ ^SEI^ tl-U^ 
aifflSH^ $IE EK1(9EF 9/L)ilL ^^71 SliHS^ ?-IE Etoj(REFJ/L)31h ^^tl ^^Ej^ aiit}^ 

laioiE E^^l (REF.p/L)]iK jgi i s^oi ^^7i aias^ saioi^ Ehoi(RF_p/L)o{i 21E111 7:11 2 2^ 

01 ^\m^± :^^mE|7a bQE(SN)Oil ^gEIOI Al^ ^^El^ ^^:'H^ 'a!Iti2i!:i: ?inilA|E1 

-'r(F8-l.F8-2,F8-XFB-r4.. J8-n)2f. TilOIMtHl aiiii^H^ ^ OjlEhOI^ SMM >:l2:(REF^EQ)7h oi7&IIl 



aiiii^^ ?iiAiEi2i >^£Ei;^i h:E(SN)oii ?^lo^M7^ aiH|!^4yEEhej.n}EF^^^ ff ^ 

4^71CHlAi ?iF|IAiEi2j ^EIaI b:E(SN)e! Siitlgii^EtSiS EB^:^7iSf¥°j S!S>: .MSTaiiEil leS/M 
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WJi Sim^± oiaioi^^ e \m eai*h nm aoi b?} Mas^ oisaoi^sj m\ 

a. 

DIED! ^]m^± HiMEfoji2j AmiDfl eflffls^^ tii^Efeig ^^^/Efliei^s mo\ 7\m^?\ 

eye^^ M?HXI±Ei(2H2^ ?inHAIE1)10l ^FLfiii SltlOi Sial, RBLIOO 3212? 052^ eg 

73^E1(SH2>i ^EllAiEl)^ SXItlOl ^L\. 

=?&m aaai^ oieooi^si e 90iiAi£f ^\m?^± laoiM £f2i(REFji)0i s^t 

3 £1011 SieiCHlOlM ^iH(CSBpad)^ ^EJH ^^^0^1^ 'S^ Eii^e UEKHH, ^E|7«3f7:i =?Zm^ 
'tm'^mm LIEKHJI, ailHSH^ ^ OIIEIOI^ EIEM ^LIsCREF.EQ)^ ^JIEIM t2-t5;iZKHI°^ ' 

^^'di^i UEKHn, eioiioiM ts-ts^z^ofl 'tiorai^s eiDilOlM ^IQ. 

E Mafif E \\m EAISt B^a^ a^OI ^ OlEilOl^^ MCIE dlMEtSJ ^21 i^^^Dl, a!:iiSS^(S/A)l M 
OlOil S^gtHl M\. M2m OlalOI^(lJI)7^2iJ2, UhB^SOl! 7;il3, urn 01EllO|^(lllJV)7h2i^ 

01, 2? xm^ o^eilol^2^ mmo\m\^^ Ami a xiisa oiaoi^af ^14^ oiaoi^ej worn ^\m^± 

^ :?H2| bl|EEfO|£ ^« {1!^?HE(S/A)M ^^^.MIK 

^. Mm OiEIIOI^SJ ^ ;H2i U|EEhoi(BL. /BL)E t! g^uffi :x;il3^ Oi&llOl^^J ^ 

7H2J OI^Eei(/BL. BL)E Xim OiSilOI^Sh Mg?L^ SS^OI, TjOI^ OiaiOI^2| U| 

oiuji ir^^ei THM^ oiaiGi^2i hieei-oioi mie* ui^Ei-ei^s A^gEl^ djg ^ssi tos oiaoi^si 

^ irsi- Hfg^MBj HiMEFoi^ A'Ai^^ys E^ ■B'<:!!E-HAi2:wr tJ- :}m {^^^u. 

^ OiaiOl ^O^^^^g ^1 ^fOIMElE (Hybrid) HIMEl-o] ^i(E 12s^^)EHl 

^. m 0\m\= #CIE(Folded) UlEEfE] LilOIEiej i^^(Open) dlMEIS! 2 

tSEI^ 21 SWI^EIE dlMEfei ^5EFJil t!CK 

fe^:'iaf SOI §IOIMEIE dlMEhSi MPE dlMEEia dlMEfei2| gi^flgg .3= ^ji^^hOI k[ 

gSCT ?ltK 510ICK. 

MUE dlME^o]^ dlMEj-o] ol-U ZIUAi Qil°j LilOIE12f ^\m^± m\E\y[ iHCHS ^XH^CTI El^ 

eilItl?j:^.d|MEf°iO| El^ ^50|Q. 

mUB dIMEf°Jg QilOIE17h Diiei ai01E1°J b-GIZi(Coupling Cap Noise )^Mail 

Hi^H . aUtt^:!^ Eil01Ei:?LSr^ eg 01 Sin, dlMEI-o]^ aiSiS!^ QilOIEI^I- Oliei DilOIEI 

^. 9\mm bioizsg siHU (Hiei aioiEi ^^z^ 9\mm biO\^^ .^smj ei^ 

Sim nmmy\ ^um m ofaioi^ sqie diMEhei A^ge^^Ai, diMEei^ sl^ urn 

; EfSi^^ Ahgt^.210ia. " ■ 

ss^M :?i5^s wiei diMEheisf chbei^ s^chs ^oiaioi^e] dlME^°!l aiitisj:i^ diBEFS]£^ Ai^g 
t^^sAN yim?^^ moiEi a mie! aioiEisi 9\mm bioi^g soi a^iorae i^^^AisEK 

cmm E 122J sq xmtm uem sise^ e. i30ii EAith soi ira dn ^^ biaioi^ 

*^[:K ... 

P. BL1_T2^ bl2j:>[ ^±^^B^ M^biEl ^^5^0i AHium, BLIJSF 8L2.B7h >li^a^°J ^^inE 
1 g^SIOl Ahgt^Q. 

Et.^ 0l^5h^ ^ OiaiOi^E ^EH^ ^^^iQ. 

CLfEhAj "A-AlsOil ej^H BLLT7h S/A2J ti"^ h:E(HI 3^EI9 BL1_B^ aifflSj^ di^EFOj^^Atl S/A2j «l- 
CHS biEOil ^g^iQ^. 

EtJ- .B'ilsOil SJtllAI BL2.T7F S/A2J ti"^ hiEOll S1EI3 BL2.BS Efluigj^. d|EE^2!£S^ S/A21 

Die kEWi siaa. 

Oltti ^Xmm OI^Dl, ^e^^E AfOIOil- OIlEfOI^ AjHM ?hH^ M2HX|>iEi:?h 

2i:n, Si- ss^inEE!- rnnjEi h\±(ub./ub)^ ^^Ei ds{yi)2^ j^jojg «ri2, 2| e^biEarsTas 
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« t 

El &xl(HI-^g£!Q. ' 

CJBOil E llaS^ E nbOilAI #PE blMEFS* S OiSflOI^SJ CH5^□I 

^73 ?3nWI(HI HJtr ^ 0\m\ E 14011 EAIt^ HhSh g-QI ^^7H2J ^lEEFSjn^ MEflOie Eie!«OI 

gtSoh>il HH^EIOi OlOfl ^^^y ^^'9i^ ^^?HS| d|EE^eieOI BHSaOl Sl^CH, a fflMOlM HI 

EISiQ. 

OllIH E 14^ 647H2J g^(Row)l UHxItI ^il Ml mOI \JEM 20IQ. 

Q^Wl ;«;i!2tM10il 2Jtl ^ OiEilOl E 150il EAItT m\ ^01 Til #5} (Hierarchy) ^ 019101 ^^M 

^h-L 510^ aH§S ^4^?H2i 01121 HiM ^^e!(MBL<0>,MBL<l>, • ■ • ,MBL<rv>)mO| SiH, ^ ^ 

5aiOaH°f E^f giEIDTisI him Ef°i(MBL<0>, • • • ,MBL<n>)12h HHIS AIM 

HIM Eh2!(SBL<0>,SBL<l>, ,SBL<n>)MOI 2!Q. 

miei him £^°](MBL<0> MBL<n>)M2^ HH^£! ?-IE B^°l/e£110IM E^°j 

^M((W/L<0>,P/L<0>) (W/L<n>,P/L<n>))OI °ID. 

OlUli 21 ^ OiaiOlM B4S^(Row)£h 64^g(ColuiDn)SS ^^^^^g g^M Wll ^01 UEhyj 212^^, 
AiH ^ OiaiOl S^(Row)ah ^4^7H2| ^^(Column) ^4^7H2J ^MOI :?SEI01 

ak:?|(H!A1 ^^(Row) "It^^SJ ^-1^ ^ :fWSi ^^(Column)^^ HHtiaOi Sin, ^ S 

ME ^ ^iHBJ ^^(Row)^^tt :^H^ bHxItlOl SiQ. 

?4E E^ei/eeilOlM Ef^i ^K(W/L<0>,P/L<0>), . . . , (W/L<n>,P/L<n>))]l^ ^^^^ ,^^^2S ^^tl 
- Ai'=' U\^Em mL\^ Ai3:(Sub Bit line Pull Down:SBPD) ei7hE[£i2h :^nAlM HIMEf£i ^12 
ISub Bit" line Switch:SBSWl) ej:?e[e!2h M2M^ blMEf°i ^r^iS Aj^CSub Bit line 

Switch:SBSW2.USBS«l2_R)]l^, AiH HIMEfS! MS 6l2:(Sub Bit line Pull Up:SBPU) ei^^EfojOl 
3EIJ1 SBPD, SBSWl, SBS!tf2_L, SBSW2_RI1K SBPU ?}7\^[?12^ MO\m ^^12, omSj Qil°l H|MEI°I]1F 
U°J Al^i HjEEeiOil CHSSra ":?^EID1. ^0! IHI°I HlMEf°!SF 911X1 OFLl^ AiM HIEEh£! 

M siixieTDi^i SSS^S, a^a ^^^^m 9\mMEm seti^ aam xiioi^f^ >.?i^ 
01 mmmm s%mo\ =?^&o, 

D\y\M. B^i Mo\ mm^ m 1.2,3 M?HA!^Ei(sn,sT2.sT3)g ^^aa. 

oiuH M 1 :::i?iij M?HAi>iEi(STi)^ 7iioiM:?f SBSW1 e!:'E^e^o^l s^an t.^^ a^n^ ub^ a^oi 

^^tOiiei U|ME^eJ2KAiH HiMEhaOfl 3^aQ. 

3EI2 Dilo] blME^°i 3Ef^2] Xil2±?lil M?HXl^Ei (ST2)^ ?110IM7^ SBSW2J. 97|-.Ehe!0fl 31311. t^^ 
AIM HIMEheiOir QM^ SBPU °!7hEhOi[HI 

Diioi HIMEh°j M2±^\^ M?H7;i^E1(ST2)^ 71IOIM7f SBSW2J^ .^7^E^eiO^|• ^t^^ 

2^^. AIM HIMEl-eiOll a^s-SBPU e]:?i-Ei-e]CHi SISD. 

3EII2 ?:iI3:i^?l§! M?HAI:^iE1(ST3)^ m\^y[ SBPD °!7ehei(HI SIEIH t!^ AIM HIMEh9(HI 

DEMI U\^t\^ Am HIM £|-oi(SBL) SCHl ^m^h EiiOIEl Eh2J£^ A^gtlS Ol^ol:^ AIM HIM El-ei^ 
□01 aiiiaj^i EFSi^S MgSQ. 

OlOfl ajtllAi HIM EFSIOll lEi^ ME(load)M tl AIM HIM Eh9] ME 4^52M MS 4> 2i7ll 

*n:i-, 

Et*- SBL^ SBPD ej:?FEha2i iisoii ei^B sbpd ais:?^ ssteis sbl d^e sxiagr aiaoi. eie 

4^:?! SBPUfik SBS«!2.af SBSfllZ^R SBLCHI SS^*- SSs aisqiqi-, 

3E|ii; TaSgrOjjAI^ "SI-OKHigh)' ^^^Al VCC S^^MCj- ^^o}OI .-gS^ha. 

Qg(HI E llbSJ^ ^ OiaiOI^OilAi EilfflaHii^ OiaiOI^Bj tIM CHoFOl ^S^^Q. 

oi[iH EiiiyHH^i Diaioi^^ sr^^2j M\m oiaioi^c i m mz^ oiaioi^di) a^isj Enasj^ oiajoi^ 

E IBOil EAItl H^£f ^01 ^^TWS} ^m^^ ?iiiHA|EiM(F16-l ,n6-2.F16-3.F16-4. . .F16-n)]lh Mm 0\ 
?\\Q\^(\m cqg£i ^4i7H^ 21 E^ :i:?|g M?HA|::!::E1#(N l-KN I -2.NI -3.N I -4, • OSK XII 2^ Oi 
aiOI^(ll)(HI ^^:?HSJ ±?l§ MSlAl^E1g(NII-l,NII-2,Nn-3,NII-4, - osk aiiH^^ 

oiiEwi^ ti£m aia ^^isi^m ^seisd. 

6^7l0ilAi ^4^:?HHJ EOiilS^ ?liiBA|E-ll(Fl&-l,F16-2,F16-3,F16-4. . .F16-n)S aia^Ol.aiitipj^ SaOl 

I S'°i(refT& Hifs^oi >^Ei:^ inES! aifflSi^ siejoii s^tioi aim si 

3EIIi aQi'^ Oiciiui^( i )Sr 31s 2»E^ MS}73:iiE-|g(N I -i,N I -2,N i -3,N i -4, • • ^ 
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x-ooie ^^n, ^^^^aa Max!:i:Eie(Ni-2,Ni-4,Ni-6, • -os «i2dhg affla^ $iHete! 

(REF.WL2B)2j MO\m 

<^:?H°J PinBAIEiOU gCHS OiS^KW ^SEIDl MZ^ 013101^(11)21 U\^E^?} MOM ^Stl 

an, ^^^SJIH ?H2:i E2HX|^EieCNll-l,Nll-3,Nn-5. ■ OS flliT Miaaii: $|Hehej(RF.WUT)21 

^^m ei]itis4:ii! oiaioi^2i ^^^s £ 17011 5EAlt^ ^^m, oiim 731 iir, 7;ii2e 

aiffl^d^ ?-JEE|-oi(REF_WLlT, REF_!i!L2T)]ll- liW. M2Hm ^m^^ ?JE£F2i(REF.ffLlB,REFJL2B)S t[Lm 

m^m Aisi uEhyi ^oiQ. 

0101 £ 92J Eilfflajrii 0ia01^2J ^^2[ 

^'7\mm ^01 aiitis!^ oiaioi^^ aifflgf!^ am lh^chiai j^iioi^i-Es 0,22 a^oiiAi 

ElliHSj^ XllOiW a^OI, Oiah gsvg z'^m^ DiiaSI SxIWl DI^JOl 

5. \Qm EA1^^ hjh2f ^01 ^ :?H2j ^ Oiai01°] AhOIDhD {li±?SZ^(S/A):'h ^^EiOi an, 

oittH m o\m\^ oioiHeiE uiMs^ei (Hybrid B/L) M o\m\ =?s,m ?^y\u y\E\^ m D\m\ ^2 

^5)^ ^^^^ ^ aD. 

HEin Ellitiaij>^ DieilOl^^ 71^9.^ e= #^£1- um= ^Ai^ LK=r01 2|Zf Sj) 

Ai|HA|2(Reference Select I m:RS) Oil 2\nX] ^^^2.^ ^m^^ Ell^# S^^FE^ ^StiaQ. 

^ U^^M ^m^^ OiEilOl^^ ^^^^ ^^l-l! M2HAI^E12h IQS M2HAI:i^E12| BIOiM ^*1D^ 

^m^^ ^^^^(REF^6EN_o)(i8])e #oH ^^^£1^ ams^ ami g^^^^cf. 

oiuH aijiia^i oieiioioii ^i^i m?hai^ei^ xiit, wiaEflitiSi!:^ >!i^d2(Rs.i, 

Rs_3. )°j 7511011 m^m. mas: m?hxi^ei^ amsiii oiiaioi^ i!S(REF.EQ)2j MQ\m 

3E1I2 ^^^m^ EilfflSf!^ OiaiOl^ M2HXI^y£^ #QS^?HA|^E^o| ^i|01M WOF 

AH ^\m^± ^'•4sj^(ref_6ble)(182)i mM w^^^ aiitigj^ ai^s ssw^a. 

OIUH sr^eiRH ell^^ls.^^ oiaioioii sis 2| ^^^si Mgyxi^Ei^ 2,^2,^ suaitis^ ^de{A!S(Rs.2, 

TOM g^m, E2H73>iEi^ aifflai^ OIlEIOIZi <y S (REF_EQ)°J MO\m 

om rs_i, rs_2, - -s fli^s^^i m/um a oiaioi^os aias^^i- gAioii S3i a 

Em tJ-CK 

c£th >5EHsi g maiGl¥^ m0i7h^ 61^^ aiitlS^ A^gEIIl. .S/A umHSSl -S oiaioiv 

^^ym a-oi aifflS:i:2F aoi ^m?^± ti^^ ^m?^± ^'m\^m ummo\ ^ 7w Amioii ^ 

1 ^ a^ .?:FEI^FEm ElOl aCh 

Et.^ £i¥OijAi aiiHa:6 m^m m e lebsh e iBcOiiAiai- goi ^^^.eiitiiaK^^^^^asiB 

aiiiiaj::^^ OiaiO|¥°l 5h/^^CHI H^. i^?IS MgHXI^EISj- sEfg MgHWAEia, aiiHSiir ^'4S¥m^l 

.. Ai ^ ^ ach . 

oloii 2j^iiAi aiiHg^ oiaioi^oii anHSH^^ ai^eij ^em b^ai^ 4^ aa. 

•491 E fftifih E 18b2> E )8c£f Mm^'^ ^'^EM WIEEl SxlOilAI aiiy^L^^ OiaiOl^ LH 

51^^ E J901I EAIt^ H^2^ ^1 aifflSH^ Eii^e aiiti2f!:^i biE(REF^N!)01l a^^^:?! ^ItH 
HH^S aiffla^ EfeiSh aiffl^H^^ Ehoi(REF_Nl)]lh U^^^^ 7:111^ OiaiOI^C DQil S^S 

^^7H°I blMEh°im(BL1-BLn)iK Eti" aifflsj:^ Ef^(REF.N1)2h ^ijn^h^^^t.'^o^ 7:112^. Oiai 01^(11 ) 
Ofl S^S. ^^:?H^ U!^E^OLle(BLl-BLn)2^, i^*-^ ^' Bh^Bj ^^7W2^ blMEhSiSSf <3^Sho.^ 
ES Xi|CH§|.^.^4.7HBj MSHAI^^EIMSL aiSigf!^ Ej-o] (RF^Nl iit^^S HHlEIOi m 

^IWS^ M?HAI^Eim {MEM^o^ a/:2E Al?l^ TilM, Xil2ir aiffl?^:^^ $IE£l-ei(REFJLlT. 

REF_WL2T)2f 7;ilK imm aiiaSd^ ^lEEheKREF.WLlB, Rff JL2B)S ^^ElOi aCK 

^. E 16011 LfEi-yj aiiti2j>i oiaioi lh^sj sis qi^oiiAi ^4^:)H2j ^^°em 9\mME\m2[ am ^ym 

imt} ^^m ^'^u. 

om tISej E 20011 EAI^i- Hffih ^1 aifflSd^ maiOlM Eiei(REF.PL)01 ^J\E\^ ^^HDI Al 

^•■a^ tl^^^Qil°^ 's^'ai^i uehhh, 7;iiiir aiasj^ *iEEhei(REF_!iiLiT)s t2^^^o^^E^ ai 
UEHHH, Jill ^asH aiaej^i^ oiaioi^s d^s m^myi ^mM ij2:(Rs_i)# t2^^^ 
Oil tmi-ai^s ^^ti^iQ. 

naoii seiOiioiM >yH(csBpad)^ ?tiEi^ =^zm^ 's^ ai^e qekhh, ^ei»oto =?zm^ :m 

OV^mm UEH.HI2, aifflgJi^ ^ OIlEmiZS ais:(REF_EQH ^EIM ^2}?} t2-tW2HHI& 
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*g?'eo^# LEHHH, aofloiM ta-te^nw 'Bhora^s siMoig sq. 

E m[ E 2Ce E ISaCrtlAI Xill#4^^a8 MiHS^ OiMOI^S EyiH^:ii b:E(RB^.Nl)l EIlIHe^ 
Sil^OI g^l Ofll Otis UEjyi 501 Q. 

DgOil E 18a, E 18b2F E IBcWIAl ^^HB ^^^^RH aiffle:!^ ^^^^(REF.6EN_0,REF_6EH.E)Sq M\ 
gi^Oil CQg SIS E 21(H1 EAlt^ bfi^ SOI ^4^7Hy SS^.t^l 5HffliA|E1g2h ^4^7HHj =^11^ 

^4^:?H^ 2>^^^^t'fl ?lieAlE1^ lajOIS Bje!(REF.PL)Ofl S^EIH. J312S^S ^ 

SEIXI hiEej ^m?^± 321 E^ei (REF.61)(H1 ^eS^iOi 2iQ. 

nan Eii^ Tiioisoti enrngj^ oiiEmi^ iisi s^^^n EEiieiBi^ ^^^s^ ^^^^ ai 

Sg/ £|-ej(REF.61)]ih ST^ISgrBOil S^IOi SID. 

QSQii £ |8a. E 18b2^ E IScOilAi S ^'^^U aifflS^ ^^«^(RF.6EN.0,REF.6ErLE)Sj ^112 

«I2SS(H1 [CFE aiiiiSi!:^: W^^^ E 23(H1 EAItl UFSf ^1 ?;il1^^(HiA1 CHdWl ?HH^ S2HA!± 

asTliai: MejifeTs^^^ sgH^ia tiioism msuc, mmm ?i^mmy\ 

E 24^ .:7F§7:fE|2] 27H°I SgH^i ?ilGlM:?h ijS^^EIOi aifflgjii^ am ^^tl Wll LfEI-tf 310ICK 
Av^ioiiAi ^^?H^ EiliHgi:^: !xEM(REF.Nh REF.N2, • • EilfflaH^^ ^^45 £h°!e(REF 61, REF.6 

2T- aiaa^ oiiefo% Ar2.(REF.EQ)7h 'e^D|■ aiaoi eis S7a aias ^g^ia. 

aBlIl^^:?|Oi!Ai E 21])f E 22af E 231h ^1 5S°J S^fS E 192J §5M UEhyi E.20]3hg 

gEHOii^ ssoi ^oii^ ^m^^ ai^sj igoi Mi^teSio. 

OlEitt [IflSWI -EliaSj^i EII^OI S>73 SrW 1T1C(1 -Transistor 1- Capacitor): EFSSJ M Eg (FeRAM) 
Si Oil qi^^F^Cil OiagOl 2i2iQ. 

dl^CHl- B{!Itl?j:i^ ai^HJ 4^ 2i= ^Sna ^Vs^ affl£!:i^(Pro9rainmable Reference) S.^^ 

^S3s 7^^t^ aisis^ am ^sa^smi si^h aimsiii asm iii5'ixi(Package) a^pii A^g 
oiah^oi mm?^± a^M ^i^bai ^^7\ e 23011 ^stt.uw soi MeH^iH m\ES} aitis^ 

?!MM^(230.G ~ 230^n)g ^^ei^D- 

■oitm M2H:^iiti TiioiM^h iii(SET)ss ^siii5Ei3 MSH^iti TiioiM^ s^s^iQi Z'^mw 9\m 

'MEi7[ 2!^^ Bh°j(RB^_Gl)Oil SgtlH. ElS! (RESET)^S ^SUl^tlS M2H:^lri TJIOIS^ 

B^Etioi amsH^^^^^ ?ji[iAiEi^ afflSH^ ^^AM EieiXREF.euoii sieixi Sr^^a. 

E 27^ aasf!.^ ^Ml^^ ^•'EHM 5!]^ EI^^S ig^' tlfl2| 3g01 .*IE| IISOICK 

^. sym^ ^^h°] sto, sti, st2, st3, st4, stbsi- si^oi cmu cm2/ cms, CM4, XMB^j ^tj-oji Bjii a 

Sa^i: =S3IS(REF P6M)d2::?h ^^^^^ aiiedrii SSl^Oll EliilHl ^»EHM S^^^ ^ ^Eim ^ 
aOIQ. 

QAIStllAI E 272J &^EH QOIOaSg^ .ailt|2j>, a^M- 5S3atllA1 etFAIl [Iil.„5:?l'Xr SSOIM 
t^ 210! D. 

OlUil ^^D\7[ ohUEFE ^.^^i^ t]E STO^^HS M0f7FA1 xHS^EI QAI S^OIM S^^B 

ORLtK 

DBII2 nm SIJ ^SAj (Power up)Oil^ El^l'iiisOll STO ^*€H?F SQ. 

oiah 0,-1, 75 oj Eo.;^,Q|, aijugx giE^^oii TH&a ^^ehs {sii^m?! 

E 28011 EAI*^ bl^^^ SOI SSIOI a^Oll E^^^ra lLh?4-S ifAj lri(Po*er-up Detection Pulse 
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• « 

(Equal ize)l SHX-OAIgiQ. 

oi^M cpbe s^-EflsoiiAi sroroi^s m ai?is s. 2mM fci, fcsou TJigtias nomyi fc3, 

FC42I ?lliAIS:i S.E.m SlSa ^51 SB h:E ^, S.NlSf R.NZtHl S^^T^g ^^aAl^lD. 

sani ahgciDi nPLP QAI S^'aiPS *!GIAI51 IHiaaS FCI «^ FC2EI oHDI'DilOIEH DAI ^ 

a a. 

^, CLK= 013 4fEH -yioisoiiAi DM &tH mms. mm m m^^Q. 

0|2^ ax a-Si^ UO\Q\im°i 01s sg-sl ^StieOlAI mSITI S^arigser Pulse)S A^ 
01 [in CEB£^ «IEB2^ /OE^ lEdSOIQ. 

E 30CH1 EAitf b^2^ ^01 sTsmyy as aias^ =siissi!£(REF.P6M)7f -s^-asonAi -siorasi 
s. aoiaa. 

oi[iH 2i afflS:^ ?!Me^oii.= iSB aas 9m m\Evy suiaa. 

oimi wEB2h OEBM -§101 ais sAi*^ ^^EHWiAi .cEBg ■«^o|■ei)aMJy^ "^g-a^f 

IaToS OT^ ^l°^aioiiAi 4iora^s soian, cple g§^^^ •siora^g uEt'^a. 
nEiii 0I2I- goi aitiSii asMAis^rg-am [III Ewoh enpsi- eons zfzi •5p•2^ ■^^•2^ s^ a 
mm ^xi*Ka. 

mfS^li EraURESrT)k°± feTssToj &2!SI^ «l2tEI?1IQlM(NAND2)2K WllfeEmiOimej 
H?7:4|^ M1°ltl1E1(IN1)2K X-|l2^E|7flOIM^ tl±m ^mi^ «i2°lbliEI(IN2)2F. KiSii SJMOrM 

llt'=7NnM ^gfia El^^ »I2, fcE((C,N3)01l 311! «|1EH«l(126j2f, OIlEHDITfl 
oJ^o^c'^ VCC M S^a TIIOIMB^ «|22!mE1°) §^B2h S^tlH Ea 




olScrai. S NlitC=YN6^°J Amimf^Sa ^■||2Sr^3ai ?1iil|A|Ei(FC2)2h R_N2 iiiE2h SAlSStKVSS) At 
IfslfSsM ?IHrAiEt(Fra)4' AKJIQII ^.SS MATi^m 

?inHAiEi(FC4),s ^sElaa. 

Oiail ESHiiriH TBDlMSj SaSri: E?H7;iiE12] 7|I0IME^°S XHiaitia^ aMMiiJs 

(REF CONfNDS SNItEl m&i OI?0|X|i2, M?H-i:ii| >110|M5J niS>: esHTa^iEiei THOISeos 
EI=fll2afflSi:;l!MMi!2;CREF.C0N(P))^ R_N2iEEl gtH OI^OiaQ. 

^7mM FC12I- FC2^ LflOIEIl PHHAIEIOm, FC32I- FC4^ iS^AISI 

iEa stmaf r.ic^ ?if Lad)! ?>*7i g^^sti ^haieioiq. 

DgtHI .732^^011 SEltf fll2g^(HI C&g aaSi^ gjM#^°l E 26bp g5StO) gg«HlK 

MI2a-SCHI [Cl-^ aia^H-^ 7;-|i2?HS^ M?HXI^E1(NM2) CHdWI JOOIS^t X1llfeE|7|IOIE(NANDl) 

III2feE|7iOiM(NAND2)°l g^BSh g^i! Hl3ilia>; M?HXI±EKPM3)e DiaiS! 25^ fll21SHl= 
(HI Cl>f aaSi!: 3SM¥2| 7^21 g^SO. 

4^:7i2t s= sise oig«K)i M?H^ 51I0IM1 e^/Ei2= ai?iai mm?i:i: ais issfe g^^wi 
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oimi^oiEai^i ae? aHs gssi-i-Aisi ae?Ai?i3 s(SET)g^BO£= toi a^tin ajagj^B*: 
'o oi gqsD. 

DEiH 01Eai>: SUES SSi O dSM Se^AIPIS! «(SET)Se?B2Se 'O OI a§^a2 £!« 

(RESET)gqe^S= TQI S^aUK 

mPVM wfSET^ ae'cfoa 5S! TOI S^l S NliES •mOl'MlOl £101 XfliaiH?d^ SMld 
SD. 

OI2h sm, Ji02eiliHgH^ aM§i!fi(Rff-CON(N), REF_CON(P))M ITS Ma>:iH 7ilO|E^ SEHI'h 

^S(iF raNwi^r's^'fhliii, R.N2^E# sfoi ai^oi £101 flisaiaai 2!m#a,2(ref.con(P)) 

OI2h Jiiu Jai2aiffle± aEgA!S(RF_CON(N), REF.CONCP))^ grS MSiiilH WIM^ SS:- ^fH 
AHIQI. 2rs a ej« S*|s.'-« J-^^S'ISI (HIEEI SxlOllAi HIMEl^' 3S± M3 filKBL cross talk 

eif'Sf ^*^:'r^l#Ai' i^ir«rAr«iol^ 

0.35 tech 2S 256kg FIB SlS^^gg SbIOI oWISeiE^ Hlf £1-°! ^i2t SAFsH gSf. 53°^ 

ais sBT a BIT ggoii mtH 2^ z^m. # 4fe5f 2J ^soiiai as mss sais msd. 

S!7a SBT sis ASSrag .3^^ HHf ^= U^^^yi USCK 
aEIS BLT ggg^AFgehSM 3?= i22^ ir= ^3SS2^:'^ Lista. 

/J? fj 





EO^M IBS 




AV(£l^Sr) 






@90C [mV] 


@90C [mV] 


as 


Sol id 


355 


235 


Stripe(Checker) 


255 


95 




Sol id 


355 


200 


■(Hybrid) 


Strlpe(Checker) 


335 


190 



/M2J 







.@90C [mVl 


@90C [mV] 


a^ 


Sol id 


480 


215 


Stripe(Checker) 


350 


40 


(Hybrid) 


Solid 


480 


130 


Strlpe(Checker) 


480 


120 



SJlli, SBT2| .3^7F AV(S^^2^)= BLTWI bISU fe^X|& AV(Sit2f)01IAI^ □ SeiSHIh ^, Sit^h □ # 
Of. 

Mim, -SIOISeiE blSE^°] ^iS^I SgOII AV(SZi-Si) 3-i= 7121 SSIIIK 

aim SIOI^EIE dlSEI£! SjgOll [&s b|EE^ei SS^i £3 Ell^ SS-^W [III :?ICHX| 

£! 5%DIS.miD. 

affll us S^aF Ullila lO SWIMEIE 3?7h 2= S^aU ef IOObV aia OFS W!A±2m .SID. 
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n^U. =55-^^ SJ^t imprint) m BI-OI^ EfS? 30A1^^D^|A1 aftgo 



1 

^^:7| e s Hhg s oiaioi^oii ?H0i4r chseioi mn^ ^m^^ Diaioi^fiF, 
^^71 ir Hi^ ^ oiaioi^^ s^s oiiej hie^i-oi^i^^ 

S??^ 2 

XII itMHi 2101 Al, 

4^71 e a ui§ i GHaioi^^h aisEFoi qi^^ [[h ^••71 aiiHe^ oiaioi^^ fe^7i ^ maioi^ s 
2-^g(H! aiuis^ oiaioi^af, 

^^71 1 :Oiaioi^°i Qiixi^^wi 01173 aiiH'gf!^ oiaioi^i =?um^ 5*»*m-.^s.:^s sfe mmm 

« SSSxIl D112E1 S:^!. 
Xm^DII SiOi AI., 

4^71 -ir SI Htg ^ o^alOl¥7^ as uiMEtei h^^^ uh &^7i g^iiiS^^ yi§ ^ oiai.oi^ 

21 AioiaK ^''71 ir 5! Hha ^ oiaoi^^a- 4^71 0117^ aiitia:^: oiaioi^sj A^dlOii.3^2s iiHxiEi.^\s - 

4'-7i w tii-^ ^ ■oiaioi^7^ MQiH hiiMEh°i ^^2^ uii ^'"71 aiiti^^^ oiafofe^ ir 5!'y^g 

m=?^ 5 
fliiiKHI.SiDlAI, 

^••71 & g) tif^ ^ 0iaidl^7t gUE UIMEE! IW 6^7! i!!^S = 2f 3^3 blMEfSl^ 2S U| 

^71 ir m oiaioii^2i ^ thsi HiEEFeioich *^ phsi ^g^i^s^M ssoni, 

6^71 fl!>iffl=M 7tg£s 4^71 sr a oiaioi^sj dlEE^2^01l cH§s^^ 4^71 Hm ^ oiaioi^^ ^..3i?l 

S^Sxfl DilHEl 

fe»'7! IT 51 Um ^ Ota!0!^2| HIEEheiglF 4^71 = ^ ^^IS M?HXI:i:E1# SSB 3gOI XflOia 
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7 

sr a Hhg ^ oiaioi¥2j 0117:1 ^goii 2,^2? s«a oiiTa aiBe^i oiaioi^a^, 

irsf ^ oiEfloi^B] ahdisk 4^71 a um m o^aoI^2^ 2^ ^m^±: otaoi^si ai- 

4^71 eif urn ^ oiEiioi^ Moioii ^'•^^i bie£|.o)oi ofloj u|Ee^o|/ 

diEEfoiQi anHaj^ biEe^oi/Q||oi bi|E£joig m ^^^oj HiMEjej= wiei aiMEjei/aifflSi!^ uiesei 

8 

a oiaois uiMEfoj^ s^^s g£3 e^^i ^mu\ ais st^iai hhss as uiMEfej ^5 

9 

XilT&^Ofl SiOlAi, 

;^:?| ^4i7H2J U|E EEimOil StfES HH^& e>uej Mttia^ WE £13 (REF.fl!/L)IlK 

ailtl2j:i: ?-jE Emil S^tt ^^i^ES HH^^i Eiiiii2H^ #a!GIM EFe!(REF_P/L)2L 

«1 1 S^OI aiitiai^i MEilOlM Efei (REF_P/L)Dil SltlH 2 2!^0I ±SE|XI b:E(SN)oi aiiHSd 
^ EheiOil SSEIOI AIS ^l^^SS ^gtl^ ^4^?H°J efljtl§L^:i PilBAIEieil-, 

TllOIMOi! EilfflSj^ a 0I1EIOI3 gjMM d2(REF.EQ):7r°":71EIIl tl^ S^i SX| E^7:KeND)Q^l DS^ 
^•-^^HJ HIMEfE'MtHI [He^fOl ^i"^ 2^01 QE^ :6SE1A| b:E(SN)E' aitigd^ El-S] 

Oil s^a:Q 7floiM:'F aasj^ ?4EE^ei(REF.!i;/L)oii sm2.^ ^la^ ^^7H^ MST^i^iiEigs qisa 

^^l§ m^2.^ g^l^^S DiiaEI §«. 

10 

::)!:ii7u-oii sioi Ai. 

oiixi ^\m^± oiaioi^^ ^ei- ana^j^ oiaoi^ej :?^oijAi Hi^EhEiee ^4=:^h54 ai5i 

H|MEFOie(RBLl'-RBLn)S CHx^|5HI, 

^^^71 2i aiiH?d^ Hi^EhE»e^ AFoioii dXim^± Bma2im ^:ii/Eai°'^s t^a tiioim^f S7a 

SO) aiax Ea!7;|^E1MM t^U^ " 

^1212*^21 .'afflgj:^^ HIEE^EHHi oh2>. EEHXliEiS] :ia>iE^XK=.S7;!£! tlOl SES^e St^&F 

11 

4^:71 & ^ oiaioi^o] ^ diMEFeisi- oioii Pi^a- d^g m oiaioi^^i = iws} u\ee\?}0\ 

..A^;7| /ct!>.oH^^ :?j-o^ Ah^oj HiE^^ojoi Qi|0| HjME^^l^S AJ^a^ HOI! CH^a^ dl^Eh 
E'^ aiffl^ri: d|EEhO|:eS Ahgan. -^^I^l QIIEI dlMEFEi^F ^^71 ailtiej^r HI^EhEiQll OISSI^ 
^ ^ 7H°J dlMEfE'^ aiiil2H>i dl ME^ei^S AFgaE^ ^4,7^0^ dl^EFE^^, 

s=m 12 

^iiint^oii siOiAi, 

e SI dtg a oiaioi^^ HiMEfam ^^^s.ssi^ ^'y\ b^i ^moi ais sxiai 
E^ asa bHsa gpE HiMEhs qi3£2j a piaoiM oi^s 2ie mssg s-ssai 
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13 

MUE aiEaej ^ waioi^ ?je£^oi]i^ 10101^ Bfaaoi stiohTii hhi^ioi si 

14 

Xill2t>»'011 SlOlAi, 

B^i SBXKHi sitiDi (hisj ai^ e^qqi- gg^tf^s ^ss ^^^thsj ais ui^ Ehsj 

^•"I?! A-i^ HIM E\?}1\ m?} HIM Bl-SJ^J 9101^^ XilOi^HI, 4^71 ^ AIH HIM EfOjOl ^ 
E. ^^M(Self Boost) S^MM M-^EI^ 2# XilOi^FDI, AiH HIM Efo|# il^j^-H-^o^ 

M D^Al^l^^ ^^^»- ^^:'l AIM HIM Eh°|2h 4=^i>»t/^M ^lamOl UHSS Am blM &ei TSl^^lxl 
dHCSBSWl) eiS'f EFSlglK Ai^ HIM El-°i THIS d2(SBSB!2.L, SBSIII2.R) 

£I£!M2K AIM HIM E^21 § S dHCSK'U) 2J:?l-Ef£IM]lL AIH HIM EhS! g >dSt(SBPD) ?iy[ EF 

A«K 

m OifiilOl^ LHOil ^ StfOil CH^ofOl ^'7\ SBSW2_L:ilhSBSW2_R o|:?fEheiHJ M^M SlOh SBPU 

e!:?iEFoi5j A|2i A^7| 2h AIM HiMEh°ian ^^^^ M2±^\^ 

.^y\ m oiaioi^ lhwi as stjoii cneoi-ot 4^:71 sbpd: s]:'fEF2i2i imm ^^o^ -.^^yi aim him E}sim 
'i^^j^^^.s. mo^ Ai?i^ 7;-ii3^?is ±7<}tm =^&^m mms,^ mmm^ i^^^n miaEi 

15 

XflimtHI SiOiAi, 

Hfg ^ OlEilOI^Hj. Zi- ^ 7HHJ HIME^eiDHlh i^^^'^^m M^^^^M SWHM 

.AFgom, 

Ai-71 Afl^^oH^oj AFOIOll OIlElrOI^ dS[(EQ)M .1^3^ ^^ol-^ 7;ill::i4|§. M2H:^|>iEi, 

^^''^^^ ^ a^lnESF QllOlEi m^(DB//DB) Al-OICHI ^ ^^Ei iJsCYDBJ MD\m ^'0[ 

4^3?| /ci|-A.ogEO| 2^ ^E^biESF 2A|&aa-2J AhdIEHI OIIEHDI^ ^hCHI 2J^« MO\m «14, ?;il5'^^l 
S MaH7;i:i^EiM.:?«l!e ^S£M.:^F= .Mflg:i^ 

S=?^ 16 

4^71 i\\m^± oiEiiGi^^ M). m o\m\^ mum m o\m\^ Mom ^sm ^ 
:Q, :o)[iji LH^oiiAi ai^M i^^^ 

Xil 121^01 ^\m^^ ^aiOlM EF2J(REFJ3/L)0fl 2 ^123^01 :i:MElAI kEei aifflSj:^ £1-2! 

Oil S^EIOl AIM Sl^BM ^Sa .^^?H2| ?|EHAIEie(F16-l,F16-2,Fi;6- 
3/Fr6-4...Fl6-n)2K 

M:^7W2\ ^\m?^± ?inHAIE1S011 gCH^ CHg^Kfl ^«5UII. ^^Mm\ 9\M\\EmM 

l,Nl-3,Nl-5, - X-illUB ^m^± $iEEie!((W-WL1B)2J MD\m ^'H. ^^^M 2^2^ M^yAI^ 
E1M(N I -2,N I -4,N I -6, • • 0= M2Hm aiH9± ^EEhe!(REF.WL2B)2i MD\m iTE^ ^^£1 ^^7W2\ 
SSa^ M2HX|i!iEi#(N I -1,N I -2.N I -3,N I -4/- - O^K 

^^7W2\ ^'^mi\ ^illAIEIDil ^EHl' CHS^IOl ^^tjH, 4^71 ?lIHA|Ei£F fl|2Sr :^l!2HFg 

^ CHEilOI^(lt)2J 2^ HIMEl-o] AmiDll ^^ElEfl. ^4:^SH 2HS^ 

M?HAI>iEie(NII-hNll-3.Nll-5, - ^ )^ Xll IIT 31 iiisd^ • ^JEEHBi (REF.WL IT )2j imm iTIl, s,»->ie!M 
2HS^ M?HAl^Eil(Nll-2.Nll-4,Nll-6,- - - )= ?ai2e SliiiSii^ ?4EEfei (REF_WL2T)2J MO\m W5:m ^ 
^ojg EeiXI>iE1M(NM-l;Nll-2,Nli-3,Nll-4. 
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(HISEI 

^l- ^\m^^ HI^Eheillh 31^111 aiH?:!^ OllEfOl^ Ai2:2J X-ilOil ^^71 ^\m^^ H\EZ[?\m 
18 

5^^(>ll cHgEiTii :?dmni, 

A^:?! s^^ujHH aiH2H>i oiaioi^oii si^i 4^71 ;«;ii2affl2j^ ^^^^ai- M2±^m^2\ ^^7] mzmu 

MSEIS:^!; 
19 

4^:?! oiaioi^- lh^wiai aaiSd^ ^s^*- ^ si^ ^^oiiAi ^4^?h2j asi^^ 

4, )]2K 

^4:'H2| OHH^ MaX|>iE1M(Nll-1>Nll-2,Nll-3.Nll-4, - OS 

^ ^^^sa mreEiitti. 

20 

aiiHei^ ^^a^^ xiiis^^ aifflgj^ MaoiM eeicref.pdwi s^eih 3123^^ ^^meixi 

EEi (REF:,6i) Aloipii 5fu^ HH^s ^<^:'H2j ' 
TiioiMEHi aaa^ii .oiiehdi^ a^ern Eae!E^]l^ ^^^s-^ ^^^j- Eh 

m=f& 21 

4^:?i affls^rN -^^^^^ WMs^s aiiisj:^ #aoiM EieiCREF^PDOii s^eih 5122^= :^^m 

^ Eie!(REF_61) AlOIOil SH-f^ HH5tIS ^40\{S} M?H:iJa 71I0IMM2F, 

TiioiMQii afflsj:^:^ oiiEKDi^ s^^^n Ea°!B2h 4;^^E^s nm^:^ as.^ EJt 

^ ^'^mi\ oiisEiszi. 

22 

.WI21*HHI SiOiAf, 

4^71 afflgd^ aMM^^ 7;iivaioi>iiH(ENW)2h oiEa:f: msm mnM a^s acsEDdSM fesi 
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m\a e^ash^ »iifesi?floieaL 

Wimtl:s:{m)9> 21^ G\E^^ lEl BtlM B^S a«(RESET)A!Sl feEISshOt S^SSh^ 

uiS:^:^ eioiioi^ d2:(ENP)# srof aaascvccm anirE(Ni)Oii s^^pi ^it^ xmsia^ m?hxi^ei 

(PMl)fiK 

^^bcE^ ^^71 ^I11h:E(Nl)CHl 3^^I1 E^hiE^ 712. 7313b:E(N2,N3)CHl SIS X-il ieHx!£f, 
OllSI-017^ >:!5:(EQN)M ^»0|- M2. M3bLBmM)2\ SlOl^M X-||0i5^^ «llSHS>r ^2^^1x1(81 )aK 

>ilOlME^^ ?:iii°]tHEi2j m^^m s^an Eai2»B2F ^^^^^e^ s^^k a^:;i ^zirEsi- sxiaae 

TilOIMBE WlieitHEISi ^qeif S^tlH E2il2JBSf a^^ji ;^;^l3hlE2^ 25^J^^^^^ 

(VCC)Oil S^a XII2?H2:ii MeHXI:iiE1(>W2)2K 

m\EB^ X-fl2e!mE12J #^E^Jl^ S^EIH E&lieJB2h i^^^irB-^ 7;il5itE(R.N2)2^ 
&(VCC)(HI ?;il3SHe:^b MaH:qriiEi(NM3)2h. 

EKVSS)Oil 7;iI42Ha^ MeHXI::^E1(NM4)£h, 

SHH^ °iOilOIM <yS(ENN)M ITOi- S7:!5lgr(VSS)# ai4h:E(N4)01l ^BSHfii^ MaX|;6E1 

(NM5)£K 

^•^kE^ Xil4biE(N4)(HI Sltm EI^!i:E^ 7;■^|5blE(R.N2)2^ S16hcE(S_Nl)(Hl 

Xil22HxiaK 

7;fl2;^il01<yH(CPL) S^eni- ^^7! ^ilBkECR.!^) AmiOII XIM^^^^Li.t■ll 3HnilA|E1(FCl)aL 

^^:?! S!2;t1101i!3[(CPL) S^ei^^^^l X1|6h:E(S.Nl)2J AtOimi SI2S-^Sai ?imAIE1(FC2)2K 

^:?| WI5bLE(R^N2)2h SXI3g?e(VSS) AhOKHI «13SSa*il ?liBAIE1(FC3)S^, 

1^^:71 ;gi6h:E(S_N1)2f .SXI22/e(VSS)2J AFOIOfl X'fl4SS2X-i! ?iiRAIEUFC4)S =?S^m m^2.S. 

^$m^ (hiseist:!. 

:^limiGH>y2:(ENW)2|- 21^ 01EEii:ib SHEM ^oHAi ii' (SET) 6! 5:1 ^EIS^KDl ^ilV^EITfl 

OlMSFv 

4^7r;Xilt7;i0t<y2:(ENW)2l' 2I¥ OiEE«^ jEHES MMM EliiKRESET)>M2:S ^EISehDI ofSilffe 

^'7\ "Xil l^EI Til 01^21 ^2:1 X11tojfcHEi(INl )2K 

M2^E.\mm2^ {^l^rn ^mm^ ^1221bHE1(IN2)2L 

.inS:di ojCHIOlM <y2:(ENP)M wn\ 2!cl2^^(VCC)#'XIIlhiE(Nl)CH! Slg&PI 912^ XII 1^2:^1 MS! Wi^EI 
(PMl)2h 

fe^bcE- ^^71 7;illkE(Nl)0il^31EIIl EI^JbcE^ XI12, Xll3h:E(N2,N3)(Hl SIS flHEHxl2f, 
OllErt3l73 iJ2(EQN)M i^0^ 491 ;5II2, Jil3h:E(N2.N3)2J SIOI^M XflOisI^ ; rSSSiii >r.?I*l(S1)2F, 

(VSS)(Hl S^S Xll 12HS^ M2HX|>iE1 )2K 

>1I0|MB^ 4^7r:^llteE|7il01M2J ^qeHF S^£II2 EEiieJEW i2>^EHS ^y;?} MiboES} 
°i-EKVCC)01l 2^.S :7;i!2IIIS^ M2HA|^E1 (PM2)2K 

TllOIMEi-^ 4^71 ;)^ll2^EI7ilblMBj ^^EHll- S^tlH EEiieiBlf ±9::^^^ 7315h:E(R.N2)2h 21^ 
^l^^t-CVCOOIl S^S Xi!3KI2^ M2HX|^E1(PM3)2h 

?llO|EeS 6^71 Xil2e!HiEi2i S^EIH EflieiE^St :ta^B^ ^I^T 7;iI6h:E(S.N1)2^ SAIS^*- 

S(VSS)(HI WSHS:^;: e?hX!^E1(NM4)2^, 

2HS^ SOilOIP <yH(ENN)M gr^F g7:iSS(VSS)e 7a!4b:E(N4)(HI 91*^ XiI52HS:i EglTJIiiiEl 

(NM5)2K 

^■^bcE^ 4^:?l ?;il4itE(N4)0il aSEIH El^biE^ ;^^15h£(R.N2)2^ Xi6b:E(S.N1)(« g^S 
Mma^m^Pl) S^EUffe^:?! ?;-il5iLE(R_N2) AhOiWl V«S 33ilS^^S«i ?^SIAiEi(FCl)2L 
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« « 

^71 a2;giOid2(CPL) gqe2f^:?l a6irE(S_Nl)2| AIOIM ai2ij-SSai ?iraA|Ei(FC2)2K 

SI5!xE(R.N2)fi^ SXISgTEKVSS) MOIOfl SI3^^^2x^ ?1IilAIE1(FC3)£f, 

fll6iE(S.Nl)af g7asae(VSS)21 MOICHI «14?^^^5itll ?iHHAIEi(FC4)l D itJShOt 

24 

ir s HIS a oiaoi^M it m\& a^^m mn^ aagH^ oiaioi^sK 
t\a 3:iiSH2j m^oii bHSS Hi^aeiei stiuhoi m^i^" 
« s-ss.i miasi §*i(H! sioiAi, 

25 
26 

7;fl24t^aii sioiAi, 

6^:71 m s b^g ^ oiEfloi^:7K#ciE bime^sj im, 

XU2dlEaei2^ X1l2b|MEFe!^ CHOI ^\m^± bi|MEl£l£S ^g^^ 26 ^9^^ m= M 

49! ^^USS. g^tsoil n7H2J ggOiS S^olW «]14»£HS ^Ei i^llmig '^-EHOfl EgSCT 
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